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(57) Abstract: A layered lithium nickel manganese cobalt composite oxide powder for material of positive electrode of lithium 
secondary battery that when used as a material of positive electrode of lithium secondary battery, can attain realization of not only cost 
reduction and high safety but also enhancement of battery performance. There is provided a layered lithium nickel manganese cobalt 
composite oxide powder for material of positive electrode of lithium secondary battery, produced by aggregation of primary particles 
into secondary particles. The composition of the composite oxide powder is represented by the formula: Li 1+z Ni x Mn y Co 1 . x . y O,5 (I) 
(wherein 0<z^0.91, 0.1^x^0.55, 0.20 0.90, 0.50^x+y^l, and 1.9^ 8 ^3). The volume resistivity thereof at compaction 
under a pressure of 40 MPa is S 5xl0 5 Q -cm. When the concentration of contained carbon is represented by C (wt.%) and the BET 
specific surface area by S (m 2 /g), the value of C/S thereof is ^ 0.025. Not only cost reduction and high safety but also enhancement 
of battery performance can be realized by, within a limited composition range, reducing the volume resistivity to ^ specified value 
and further markedly lowering the concentration of contained carbon. 



(57) Mfi: 'Jf5A = 

cmJsJLT-Cfcy. fro 

Z N i x Mn y Co 1 _ x . 
9 0, O. 5 0<x 



MfiJcfrTfE (I) jttlJtl, 4 OMP a<7)J±*T?J±ffiLfcB#<Z)<*affitS^5x1 0 5 Q ■ 
, ^*ffi«;«Jt£c (11%) . BET£b*®«£s (m 2 / g ) iLfc»«* c/sl^ 

ZtfCcfcy, (KziXMb. KS*tt<b4:«»tt1IBa)lRl±4:a)iBSt35<RrilE4:0:*o L i 1 + 

- y O ff ■■■ (I) (§L S 0<z^O. 91, O. l^x^O. 55. O. 20^y^0. 

y £ 1 . 1. 9£5£3) 
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[0002] yf-v&r&mmi*. ^^—mmRxfmtimmm^mn, /hsu mmti^ 
[0003] v^^^xnmm<D^Em^mmtPct\,x\^ ^^vm^m-r^v^ 

[0004] rsufcm^fc&vvc, rtv^^MI5^»#»^^x.-cv>?,^:^^OT7^^^ 
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¥l^it5fr^H^t^ ^^ik^^(Dm~£0(D^-x:\ ^(Dr.^(D^Mz.foxMZ> 

[0005] U^Lfttf^ ^(Di^^&^H^O^^tt^r^V^^tBffl^ig^y^^-^ 

[ooo6] ^^tt^i:bK^^v^y^^^^^^/w^v=3yv^h^1S^^t:^la^ 

itov^ M?fett^(D8fe#^EIo7t#fFjCi^i:L-C, #BB2002-110167^ 

m^mm^nm^^EU v^^4^<Dm.m'MmK^mwir^m^xmmn 
mimm^^^m^mmmK^x(Dmmh^<^mm.^m j ^^mm 

[0007] *fc, ^^m^iBtt$tb6, #j*^(a«i:i^ nhfi%&tfc*mmiwm 

#fF^Cmi:#^2002-110167^# 
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[0008] ra\ yf^r^iiiEW^uofti t^joi i&^^HtRx^m^ 
[ooo9] ^pjoy^^A^^mmiESWWffljg^y^^^^^^^v^/^h^i^^ 

^5X 10 5 Q -cm^T-efc^ £>o, ^^*}iifeC(M%), BETit^B^S 

(m 2 /g) tvtcm&. c/sfg^o. 025J^T^fe5^£#»i-3 o 

Li Ni Mn Co O •••(!) 

l+z x y 1— x— y d 

({S.U 0<z^0. 91, 0. l^x^O. 55, 0. 20^y^0. 90, 0. 50^x+y^l, 1. 
9^ 8 ^3) 

rr~e, ^B^cDy^^^^^m^ESTOfflS^y^^^^^-^^VrJ/^ 

/i+^i^t^iMm, mj^TfE(ii)5£-eift£tu 40MPa<Dj±i7-cj±^Uh 

|OftW^5X 10 5 Q •cmJ^T-Cfc t 9, #>o, ^Mitg^C(It%) , B 
ETJt^ffi^^S (m 2 /g) iLfct^, C/Sfg^o. 025J^T^fc5^#W;i;U/\ 

Li Ni Mn Co O •••(II) 

l+z x y 1— x— y 2 

({&L, O^z^O. 15,0. 20^x^0. 55,0. 20^y^0. 55,0. 50^x+y^l) 

Ht-, ^(D^L^dD^^V^T, Mn/NUJjC^it^^-Ty/x^ 0. 95 ^y 
/x^2. 5-Cfc3^/W^bl\ 

[ooio] ip^, ^mw^-bfe, M®Mm<DMi$k. m^tifcmmm^mm^^y^r 

T, {&3;*Mb\ i^^^l4{b^««fg^f^+^(^M*^^fg^jg^y^^^-^^ 



WO 2005/104274 4 PCT/JP2005/008047 

coon] mm^^^^>'^^vvY^m^mm<Dwmnu^mm% 
[ooi2] ^pj^y^^^-^mmiEaMMiB^y^^^^^/w^v^yvvh^m 

^3~20 J um(D$Bia^S>S^^W*bV\ ^fd, BETO^B^^O. 2~2. 5mV 

[0013] ^p^oy^^A^^mmESMWffliB^y^^^^^-^^v^/^h^^ 

[0015] «0j^y^^A-^:«m«. v^*j>>*mM'WcM*imts&m. v^v^M&^m 
ir^mmmm. Rm^^^Am-Mmnm^iEm^m^t^^^^mmx 
feoT, iEmtvx^<Dx^^mm<Dv^^r.7^mmmiEm^m^^fc^t^wi.t 
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[0016] ^mmm^^-^mmiEmunmmm^^^y^^^^vub^m 

[ooi7] ot, *mmcDmM<DMmi^\^xmmKtm-r%frK ^r^mm-r^mm^ 
[0018] m^^^^y / r^>^^;vY^m^mtm'] 

^5x io 5 q ^m^mmm^cmm%),BE l Titmmm^s 

(mVg) ^L^:^, C/Sffi^O. 025£XTX&%Z.b&¥?Wtb~t% o 
Li NiMnCo O •••(!) 

1+z x y 1— x— y 6 

({B.U 0<z^0. 91, O. l^x^O. 55, 0. 20^y^O. 90, 0. 50^x+y^l, 1. 
9^ 8 ^3) 

_LfB(I) jUOSI^C, zOfjtteOJ^^ce, £?*L<J3:0. 02£Ui, J;«9^L<«0. 0 
4J^_t\ ^0*L<{iO. 05J^±-efei9, 0. 91J^T, 0*b<«O. 75J^T, 
L<ttO. 55J^T, 3£^0*b<«O. 35^T, St0*b<«O. 15J^Tt?fe^o -<Z> 

o 

x<D{gf30. 10J^_L\ #?£L<teO. 15J^±, J;*9$f^b<fi0. 20W_L\ 0. 55J^T\ 
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5 Ofjlteii^l. 9^_h, 0£L<tel. 95^_h, i«90^L<«l. 97^_h, 
i*90^b<«2. 7£t.T, H^?l£L<«:2. S^f*L<fi2. 2J^T-efc^o - 

Co) «ICP-AESMt i^^S-i^T^o (D^<DmmAd r±. 

J$^W-<£^£>7t:Li/ (Ni+Mn+Co) it£, ^^#f ?vm&m V ^^aS^c 

MffiW5X 10 5 Q •cm^TtW, ^o, ^TI^3gJ»C(M%) , BET 
JtM^S(mVg)£Ut#1^\ C/Sfii^O. 025^T^fc3^£#»-r3 o 

Li NiMnCo O •••(II) 

1+z x y 1— x— y 2 

(fS.U0<z^0. 15,0. 20^x^0. 55,0. 20^y^0. 55,0. 50^x+y^l) 
[0019] _hfB(II)iUcfeV^, z^tteOJ^-e, £?*L<te:0. 02^_h, XK>0^<itO. 0 
4J^_L\ ^0*L<«O. 05J^±-Cfe«9, 0. 15J^T, 0*L<{iO. 12J^T, ^»90* 
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[0022] x+y<DfgteO. 50U±. 0*IX}*O. 60^_h, «tt)0*L<«O. 65^_h, 

[0023] _h|E(II)^:0|IL^f5ffl^*3V^T, Li/(Ni+Mn+Co)^/Wfc^it^&5 

[0024] &*3, _hfB(II)^:o|§.^^*5V>T«, ^*O^Jt«:0ll:_b2^IBifeLTV>5^ 

[0025] ^^©S^y^^A^y^/W^^a^VWhSRIg-a-Bft^ftH:, 

rtfcB&5G*M3^A£;h/Ct>&V\, R&7G3fcM}3\ Al, Fe, Ti, Mg, Cr, Ga, C 
u, Zn, Nb, Zr, Mo, W, SnCOip]fh^—M£X±(D^^hM^tl^o 
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[0026] «K(Djg^y^r>^^^/W>^V=3/Vkh^^^k^^#:^40MPa(Dj± 
±S^fe&\JzJ$(Dmmfii^(DWJ<i. ii^5X 10 5 Q -cmKT, 0^b<^2X 10 5 
Q -cmJ^T. XW^<i-tl x 10 5 Q •cmJ^T, *L<^2 X 10 4 Q ■cmKT, 

^0*L<{il x io 4 Q •cmJ^T-efe^o ^<Z)ftfW^^©±l^i5i:, « 

, SXIO'Q -cm^_h, 0£L<telXlO 2 Q •cm^±, Sf-0*b<tt5 X 10 2 Q -cm 
W_h, ^0*b<«l X 10 3 Q •cm»J:m o f*»}S*a*^-(DTP&^T[I13 ^ 

[0027] ^*d\ ^*5V nt, mW^V&~iy&/i^>tf^&&&fflktoffifa<ni&M 

t&*fc*B\ HS^-y^mft, «ffiRaHf 5. Omm, Sffi^Nll. Omm. t#PMfM£l 
2. 5mmT\ fWfiffiy^y^90V£LT, S^y^A— ^/W^#V=^VVh5fl 
m^^b^^^OMPaOffi^Tii^b/tBtO^affifei^TfeSo #3gf©^ 

[0028] ^PJ^jB^y^^^^^/W^V^/VVh^^^k^^^^C/Sft^, 0 
. 025J^T\ $?*L<«0. 020OT, M(-0*b<«O. 017^T, *L<teO. 

[0029] r^T\ c/sft«, m±\^mw.^tdo(Dm^}^^^^^^>^^Y 
^m&mimnfc<Dfcmmk&mmmtfabWMirz^k&x%. m 

3£©ll;!fc$l<^T^1-^*L^^ 
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[oo3o] #^(D^^^wt-J:^^fefcja^y^^^^/w^v=3/Vkh^«^ 

[0031] ^Bj^y^^A-^mmiESMWffljg^y^^A-^^/^^v^^^h^^ 
$kmmm*£W~£L<feo. o2omi%^T, j€^?*l<^o. oi5m*%^T. 

jB^y^^A^^^/w^v^^^h^^^b^fe^^m^^b/i^#(D^f^ 
[0032] ^p^oy^^An^mmiESMWffliB^y^^^-^^/^^v^^^h^ii 
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[0033] *&m<omw^v&~iy&^>tf^'V>h&m&mktote. -ym^&mm 
[oo34] ^mm^m^v^j^^y^^^^v^h^M^mt^w— y^M^-fet 

L-Cfi, ii^-O. l^m^ii, 0*L<«O. 2 J um^_h, 3£^?;£b<teO. 3/zm^_h 
, ^W*L<{*0. 4 ix m£k±X\ m^3/x m^T, 0*L<^2 li m^T, Si^?* 
L<«::Um£t.T. »$f*b<{*0. eMmJ^T-efc^o _hfB_hK^®X.5^^- 

[0035] «B^«S^y^^^-^^/^^V=iy^h^lS^^t:^(Z)^^^^-(D 
[0036] ifcfc, «Bj!cDS^y^^^-^^/W^Vr3/^h^^^b^O^^:^(D 

90 
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[0037] ^mm^mwj^^y^^^^vph^m^m^wm^mmmnm 
m. 5 g /cc^_h,0^b<^i. 7 g /cc^_h, xmj^<m. 9 g /cc^_h, mh 

£f*L<te2. lg/ccW_L-Cfc5„ ^TRRSrTlilsm^JKtt^^H^it-ffi 
ftDtf-C^UftV^, fK«af©±IStt»^3g/ccJ^T, 2f*L<f3:2. 8g 

[0038] «W t;:*3V vt\ itDf^y^wy^fyn/v^^IMbi^ 

^i>A^^/W>'^=i^VVh^^^b^^#:5~10g^l0ml<D^^^^v' 
KAtl. ^hci— ^^20mm-e200HI^^^°bf'B#(D^#:5 ! EJ«^S (^X/* 

[0039] *^0J(^S^y^^^^^/W^V=3/VVh^^^^^^fi^7c, BETJfc^ffi 
3f #N o. 2mVgJ^±, $f*L<{iO. 3m 2 /g^±, Hfc0*L<fSO. 4m 2 /gW± 
-C, 2. 5m 2 /g^T, 0*U<ttl. 5m 2 /gWT, J#0*b<ttl. 2m 2 /g«T, H 
^0*L<teO. 9mVg£tT, ttlftUiiO. 6m 2 /g^Tt*5„ BEmtSt 

[0040] im^^^v^^^^^vvv^m^mitm^m&M^] 

[0041] S^y^^A^^/w^^^Vv^^^b^(D#:^©^^T(f6^#^, 
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/(Ni + Mn + Co)^e/Vi:b^$IJ^bfc5^\ ^^©S^Sl^ot, »^ 

[0042] ^r\^mm(Dmm^^^y^^^>^y^h^m^m^mm^m^ 

[0043] ^K^&t-J:^ jg^y^r>^^5/^/w^V=i^vv-h^1g^^t:#i^®3t 

Ni(OH) . NKX NiOOH. NiCO -2Ni(OH) «4H O. NiC O -2H O, Ni(NO ) 

2 3 22242 3 

•6H O, NiSO „ NiSO -6H O, flgK^—^/K ^y^^^^i^^t^mf 

2 2 4 4 2 

X X 

T\ S*M^^«ft^J®^^^b^V\ Ni (OH) , NKX NiOOH. NiCO -2Ni( 

2 3 

oh) -4H o. NiC o -2H o©i5^^/Ht:^^^^bv\ S^XHM 

2 2 2 4 2 

teNi(OH) , NKX NiOOH-efcS 0 ^^(^^/W^^mW^W-Tr'KfflL 

2 

[0044] ^fc. ^^Vft^ftiLtliMn O „ MnO „ Mn O #<D-^#V^b^ M 

2 3 2 3 4 

nCO , Mn(NO ) , MnSO , g^^^^V, v^/V^V^-^^V, ^rc^g^-^ 

3 3 2 4 

!M^/«tf ibtL£ 0 rtbbO^^Wb'^^O^'et, MnO , Mn O % Mn O }2 

2 2 3 3 4 

X X 2 

[0045] ^fc, Co (OH) „ CoOOH, CoO, Co O N Co O , Co ( 

2 2 3 3 4 

OCOCH) -4HO, CoCUCo(NO) •6HO,Co(SO) -7H O^^fhti^ 

322 2 322 422 

o rp-Vh. !^^X@<D|^^NO RX^SO ^(T^S^ff Co(0 
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H) , CoOOH, CoCX CoO.CoO dW*U> Hfc0£L<fc£, ItW^tft 

2 2 3 3 4 

2 

[0046] m^(Dm^fe«#(-^$ti^ i b©-ci^<, a^rcfcft^rcfcSv \ flifcif , 

[0047] M^W^S, ^:#ifcfc:J:0Mfc5tf s , JSJPFdS^V'^/V-C^— iCj&a-Stl/T 

ixu«c fljfcftftf— /i^/v(s^xr±ie^)-ettji^ii^rad^2 e rams, tr 

03X1 \ 

[0049] ^r-e, mwnffiummittmw \z.mw£®m*$kt^x\ ^tm%-bthz> 0 sn^ 

^<^<ay^?AJ0ie|Ste©^^ 

[0050] ^#o@siru-c«, mw^mmn^nm^mmtf^K wm*&w 

T^mtVXm^O. 3 M m^ 0*lXf*O. 25ium^Tx Hfc^lXfcfcO. 2/z 
M m^X, 03X<teO. 02 ju m^X, K^£?3X<teO. 05 n mU±tf£%£?KB 
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[oo5i] ^ ^^ftfflkJMK&ztiZo &m^m-zmz.m&ti^ ^ 

[0052] U^mm^W^n^O. 3 ^ mJ^T^^#bf^»^«t-S^^^J;«9, - 

^tmm^x^wzrsm&^^m^xt^mw-u, ^mm^mm^mxh^ 

[0053] iftifiii: j;t)#^>n5*a[^3i^»© 5 P^*fc^tta^r5o » mgir, « 
tt6/im«_h-e*)5o «Sf£M&Ti&w^£$^i-5#^\ *r©*msra\ mm 

[0054] *rt, itmmm&m^ ucig©yf>?A 
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B&mMKmmmn&m#?'rz>t£¥<D^$kKj:v)^ x^ztdurmttmrnmitenx 
ho t£ox, ^.tiKXoxnhtifcmmmmL^'i^ BRTitmmm\^xmm20m 2 

0£L<te3OmVgJ^-h, J:<90^L<»4OmVgJ^-h, M^0*L<«5O 
m Vg^T^^^W^U/ \ 

[0055] mmmmcx^nhtit-mm^icm^ir^^Mh^t^x^ u co , u 

2 3 

NO , LiNO , LiOH, LiOH-H CX LiH. LiF. LiCU LiBi\ Lil. CH OOLi. Li 

3 2 2 3 2 

2 4 

t£\^k^mX-foX)^ ^h(D^mM-tht^ tVfrtfUOH^ LiOH-H O^W*bV> 

2 

o 

[0056] ^(D£W)^Mk&m(Dm&b^X\-i. =-v*r;vWM. ^>Jf>WM. 

^^w^^^tev^^^TO^^-eM^o. 01 Mm 
m^±-e^ 0 W&<DmMM^m^xWMb^xmm\^fc7kmibV^J*<D¥ 
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[0057] &m<DM&^&mi£L,itm&KK. mmmm^xmhtifc.mmn^-Kv^j» 

, Li/ (Ni+Mn+Co) ^svik%fflfflirz>z.bftx%% 0 

[0058] ®s^Mt-J:^#^^^^y^^A^^^(D^^+^^^i^^mgT? 

?vD%m%b\^x\^ ±wpx(D^mm^p5<fc^z^ mm**, r^^^m 
[0059] z.<d K^xmhfbt'm^nmt. ^^m^^ -<^^^#f*. m 

^-T^o >m$,n&tVXfe, iI^800 o CWX, 03X<f39OOTOX, Hf-£?3X< 

[0060] mma-i, m%.t£. mj&&. tw, h^/vr, n-^y-=¥/v^£H£;Bi-5r 

x# g (D^^tas^x^f^-r b^-niir^ps^-f , n &)Kj&cxr.&mxte 
*tiskii<DgLPg&&-&kx^£\ \ ^n^mmv^\ ^nm^mm^mmir^ 

X%&\\ 

[oo6i] #?ux@«M^ir/^Wiiior/ / ^i^T®#^it^rt^#?u^^ 0 r 
[0062] is?flg^iet©^^rii4, fitiao-ob^5^, mnm^umm 
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[oo63] ifiigtn, mmo. i°c/^w_hio°c/ 'ftuT^mumm-vpft&m^^ 
[oo64] mrfttif&mmmt, ^m^mm^m^^mm^m^^^t^x^^ mm-± 

[0065] r»J;5^Lr#btLf'S^y^^^"^^/w^V^/Vkh^1S^^^^^j;tb 
[0066] [y^i^^miMM] 

mmm^mw-±.Ktemvxt£z>h<Dxihz> 0 
[0067] lEmmmwmfe, mig, ^muntwrnrntm^^cit^xm^^ti^mmu 
Rxfm*mm&. n^xm^vxiy—hm^tch(D^iEmMnm^mir^\ 

[0068] iESltfr^ltf^Ltii, Mlg, T/l^^A, XT>U*M, ~v>T^y^, ^ 

/•^k^/k ^^/h^ i^mmm. 

[0069] lE*^«#:^LT^^ffli-§#^, ^(DmZMZnX&ZtiK Mm » mJ^_h 
, 0£L<«3 /z m£*_h, J;(90*b<«5 /z mj^_h, *7cM flOOmm^T, 0£b< 
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[oo7o] jEmmvommnm&Km^zi&mwbvx^ itis^f, m^m^m^-n 



• ^U>^ny?^m&W-7&X$^<D7k^W)VL%0, EPDM (^U>- - ^ntV 

[0071] iE«^«jg^^^j<^fij^«, m^o. imm%£i±, »^<mmm%£i 
[0072] ieh^m lew:, am, wmmtmfrztcfr iiiiw^-f§o ^©ss 
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m&mkxm\<^xh&<. 2m&±&&m<Dm^^Rxfttmxi%mvxh 



[0073] ^j£^5fcfc<0*fl#K#£:L-Ctt, EffiW^-ca^M^^^^y^ 

TVr\ v^/KT-trbT5:K ^/V^/VtrY>, v-^n^1*-/>\ gj^^vK 

f^tRXfltmxWrm VXh & V >„ 
[0074] ]EMfeffS^©]E^^tLt(O^M©gtyf^y^^3^ 

[0075] 3S/fc, M^ffJgtf)J|L$^ ffl^lOju m^_h200i« m^T@S"e*>5o 

[0076] m?fG, m.mz£<>xntbtitc.iEmmmmmi-±, iEWfeto&<D3EW8s8t&± 
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[0077] [y^^A-^m?fe] 

[0078] ^*^m^, je^ush^ &m&nfc±te.&ffismm^fc\sxmf&*f& 

o 

[0079] ^i!t#:(Z)tfiLt{i, m, ^r>U^m, =yWy^S^ 

[0080] ^«^«^A/-e«^$HSo £.wmto&kvxt3:, mmt 

So 

[0081] mmwntisX^ %<Dwm\m\z.m®ittt:wK Amm&t. ^mm^m^m^ 
(^777^h^, m^tmtm&wxcDmmm^msmm&mf btiz> 0 mmm 

-fPMfpMbbfc^mw, 77-^/777, T^u>?^y?^ \*y<?%kfiimmm 
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2m&L±&B.&-&t>-&xm v vct> &v \ 
[0082] &wmton£Lx&&#w&m^z>&fr. ^mm^x^xmmtfrxM^tc^m ( 

002m)<Ddmmffl9&M)'t>K M^O. 335nmJ^_h, £7t, ffl^O. 34nmJ^T, 0* 

[0083] *fc, M#&#*shDK#a^ ^um-<DmmKML.xmmim&%Kir. yxho. 

[0084] S^, ^fe^^^X^tm^-C^fefcMI&W^^^^^XCLc) il^30n 

[0085] Tfe/fc, 1/— if — [SI^-mSL^^^^fefcM^W^^T^^, iifiTl ji m« 
_h, *PXh3 v m^± N 351^35 ju m£U^ #^7 mJ^_h, *fc, M^lOO » mJ^T 

[0086] m^m<DBKTmitmmmn, mmo. 5m 2 /g«±, 0*ixhto. 7m V 

g^_h, i*90^b<f*l. OmVg^-h, St-0^b<^l. 5mVg^-b, ii^2 
5. OmVgWT, 03;L<te2O. OmVg^T, «t!90*b<«15. OmVgWT, 35 

[0087] Mi-. l^&lt^oV^T/l^Vl/— if— ft&fflvxfc^^^M^^MTo 
1580~1620cm~ 1 <Dfaffl^$lffi£;Jv5fc o — (D^^I 135 

A A 

0~1370cm _1 (Z)$BH-e^^$tL^)t o — <£>3&gl £<£>3&gltl /I 0£JLhO 

B B A B 

A 

[0088] 5&*3, _h3^<?5#a<D^^*t3|sf^(j: x V^J^(DmmRX^McBi^nm^com<7) 

ttn<D&mm®wtL,xm^zz.bi>x%Zo ^mun^^mmmm^^m 
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[oo89] &mmvommtt. mmi-nEmmmmm^m^tmrn^ ±m<DMmmmnt, & 

fc^MM, mwifth mmnmtvxfe, iEmm^mmK^x±^tz.h(Dtm 

[0090] mmnt^xi^ m^^^mmmmm, m^mi^mmn. r^nmn. 

mmt±. mmmmimmmMmzmM^xm&tstiZo 
[0091] ^-e, ^mmm<Dmmn^Kmm^n^ mx.tf%-tf*—hm. 

tV^— tf^— k aft*— k t5^i^>-^7 — — ^■h9tKn79>' 

, 2-^/V7"h^tKn^^, 1, 4-'Wfty, 4-^-2-^;y, 1, 2 
-v^h^rv^^ 1, 2-^Hrv^^^ y -y^vyfh^, 1, 3 — S^Sf-y^ 
, 3-v^t^y7^ S^n^yKr.— yvK ;vvafc9^ ^/V^Vfc'yl/ 

, Tirb-hy/K ^mj/k ^<>-/~hy/K ^u—mj/k ^wn^y/K 1, 

2-^nnx^y % v^/Va}vVAT5K\ y^&W^vK V 

^wthv^A^&mfbti. ^tih<Dmm^<it2mmsx±(Dm^-mm^mx 

[0092] «teE<S^SI£it:5;fcat>^ Siftm«§i(;^#>£r^ 

s*i-§o m^iv^— aft*— k ^ntVy^- aft*— k 
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[0093] t«fc5yf-)At©iifc#icpfi£^f, &*&to<D&M<Dm i R&&m 

i~S^^dS-C#So A#»L-Cte, LiCIO , LiAsF , LiPF , LiBF , LiB(C H ) 

4 6 6 4 6 5 4 

, LiBOB, LiCL LiBr, CH SO Li, CF SO Li, LiN(SO CF ) % LiN(SO C F 

33 33 232 225 

) N LiC(SO CF ) , LiN(SO CF ) fettSo Z.tlb<DW&&feft:M<niM 

2 2 3 3 3 3 2 

[0094] mMMfDV^-^mtmmW^i^ m^O. 5mol/L.B*_Ll. 5mol/L£*T£ft5 

0. 75mol/LJ^_L\ _LIK<kL-Cl. 25mol/Lj^T#W*LV\ 
[0095] fl^f^ip^te, CO.Na CO, SO ^CD^^tf k fcf=/K=. 

2 2 2 

— /}^— k /KyUvK7x-fKS 2 ~&^^^®^y^iW^<D5W&i> 

X 

o 

[0096] sf^Hft«#®srftffl-rs»^i!it>. ^(D«^^#^RB^tFr, mfcmmn 
t^x^^m^^m'^m^mmm^m^^t^x^ ^m^mmm 

fcMfflWtLXfe, #!J;U3\ LiL Li N, Li J Ti (PO ) (J=AL Sc, Y, La) , L 

3 1+x x 2— x 4 3 

i RE TiO (RE = La, Pr, Nd, Sm)^^^(f^tL§ o ^ c% #^ B g^)te^ 

0. 5— 3x 0. 5 + x 3 

mfoMMWtl^X^ Mx.l$. 4. 9LH-34. ILi 0-61B O , 33. 3Li O-66. 7 

2 2 5 2 

sio m^mtrnxy^m^mf hnz> 0 ^.nhm^M^m^m^xm^^xh^ 

2 

[0097] «#®£LTii&^©*a«^&fflv>5#^fct N ««l^l±<^M^|^jJii-^fc 

^I±^)MI&^fii^^^ih-e^^(D^iW*LV\ £?£LV^L-Cte, 
tfcmtVXl^ ^n>\ ir/vn— ^T^r— k ^hnir/Vn— x N /Ky^/M}^, y^V 

r^yn^hy/v, ^ey^b^y^v, ^yyntvy, /Ky^w>\ ^y^^go 
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[0098] ^y^w^^/^ir/^-^^v mmmmw&<Dm*h, mm^- 

[0099] Jfmmm^v&r&mmt, iiL«piroyf^r*iiffii«^ a« 
mmnt, ! &mtt^xm^tiz±s<^—?t%, mm^m^.m.^x^t 

[oioo] ^0j!(Dy^>>A^mm(D?f^«#^fijijRg$tL-f , —$imz.mmt5nx\,^& 

[oioi] w_h, ^M<Dy^^A-^mm<^— JKW*^lfe^^ov>rtftML^^ « 
[0102] WT^^M&mt^^W T^K^mfffi^tftKI-^ ^Wtt* 
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itmmms ■. BE-rn^ xy)Mtz. 0 

3p^J— IXM^&B: 30, 000f§C0SEMSf#^J;«9^^7c o 

90 

2 

C{£UEfi£:0. 469m»%)^fflb/t 0 

V^^MM. M^mM5. Omm, W&¥&1. Omm, f^W^#12. 5mm) (Cj;«9, W 

[0103] ip.fi, x9v—^<Dmm&i L <D^m^&b^x(D^jT>m^ ^©w- 

[0104] ^LiOH^O^^^^L-C^^T^fi, ^(DW-if-CU^f/ 

90 
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[0105] mmmi) 

Ni(OH) ,MnOMCo(OH) £\ Ni:Mn:Co= 1 : 1 : KD^e/Vlkbft&Xyfc 

2 3 4 2 

[0106] ^y-^^w-K^^-^J;^«^br#^fc^^^(-^T-^ 

^LT^H^^^^tT^LT^^o ?Wi(^7yi):ll. 7 Aim 
, BETJt^ffi^:46mVg) C^T^) 20 /z m^Tt»#LfcLi 

OH^^Li/(Ni+Mn+Co)^e/VJt^LTl. 10(DifC^PLfc o ^^m^HiI^ 
^6g^l00mlJtSP^y«^Att, f|iL^hn-^20cm, l^^fc«9^J16 
O0^2O^^g9^Uc o ^(D!t«ffr^#;^T/^^-»o^^ft^^, ^ 
MilT, 950r^l0B#^^(#l#S^5 o C/min)bfcm^ #F#LT, 
Li Ni Mn Co O (DM^M^^^^^V^^^^^ 

1.09 0.33 0.33 0.34 2 

Wt\YM%:W^o 5 ix m~e, ^T^gAtelO. 8 M m, 90% 

^^#(D ){£17. 8 ^Jg{3:2. Og/cc, BETititffi^tel. 053m W 

90 

-^T^it^Steo. o2omM%-efef9, c/sfgteo. oi9-efeofc 0 {WJg^smi 

. 8 X 10 4 Q • cm-CfcofCo 

[0107] mmm) 

Ni(OH) , Mn O &tK:o(OH) Ni:Mn:Co = 2: 2: ltf^e/Wfc£/£§J;5^ 

2 3 4 2 

. 15/zm^#Ub 0 

[0108] ^^y-^7V-K9^-^J;^«^MbT#^4afc^^^(-»i^^ 

iibt^^r^fMbt^S^o ¥±&*&^S:8. BETJt^ffi 
i:48m 2 /g) 5p^*fc^^20/* mJ^T^^#UfcLiOH^^^rLi/(Ni+Mn+ 
Co)^/Wt^LTl. 10<£>Jt-C8fe&PUt> '<^^ffi)^^13g^l00mljKP^y« 
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jftj^Li Ni Mn Co O (Djg^*5g^i-Sy^^A^^^r/W^V^ 

1.06 0.40 0.40 0.20 2 

m. 90%^^g(D )te;13. 8/im, ftfl&Sttl. 7g/cc. BEm^ifttl. 238 

90 

mVg, -gm^mmmZO. 025M:%-T?fc?>, C/S-fBfSO. 020-efeofc 0 
^W3. 1 X 10 4 Q -cm-efeofco 
[0109] (H»!l3) 

Ni (OH) „ Mn O RXPCo (OH) Ni:Mn:Co = 1 : 1 : l<D^/W:b^§J;5^ 

2 3 4 2 

21 mfct&#Ufco 

[Olio] ^y-^^-K9^-^J;^«^LT#^fc^^^(-^i^^ 
iiLtt^r^MLT^afo TO^^rll. 8 M m, BETlti 
St:68m 2 /g) ¥^^20 /z m^Ti-^#bfcLiOH^^Li / /(Ni+Mn 
+ Co)^7H:b^bTl. 10(Dl:b-e»Lfc o ^<D^fir^^3kg£/N^t 0 — 

£fflV\ ii#H^T^ Ti?T— (D[U^#C^300rpm/min, fay/-?- <D 
[HJfe«3000rpm/min£L-C lRtr^tfT^Lfco ^(D^tifm^^T/^ 
^-M^i^^ttiA^, ^IIT^ 990 o C-ei2B#^«(#M3SS5 o C/min)L 
fc#, ft?#LT, m^Li Ni Mn Co O (DS^^^r^y^i^S^ 

1.04 0.33 0.33 0.34 2 

fSlO. 90%^^(D )«16. ig^Jtte2. lg/cc, BETj;btB 

90 

mitO. 560m Vg, -a^^i^^teO. 0097mi%-e^«9, C/SfjiteO. 017X& 
ofc 0 f£«Jg#L*J3:l. 7X 10 4 Q -cm-Cfeofco 
[0111] (tb^l) 

tLfc^^^(BETlt^ffi® :46mVg) TO*&^20 ^ m^T^#Uc 
LiOH^^Li/tNi+Mn+Co^/Wt^LTl. 20CDit-e»]Wi o ~<D^^fi| 
^^6g^l00mlJKP^y«^An, ^t£LT20^1^$!g ( 9^Ut o 'OM^ii) 
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Ssr/mi^b^.^bTwm^^Li Ni Mn Co O (Djg^*5t^i- 

1.20 0.33 0.33 0.34 2 

Mm^^Ty^Aiill. 2/zm, 90%^#^(D )fc£18. Mtg5&tt:2. Og 

90 

Ac, BETJt^B^ttO. 817m Vg, "£^3f**£tt0. 029Ki%^fc»9, C/ 
S#[f±0. #^£#C^te3. 6 X 10 3 Q ■cmffcofc, 

[0112] (Jt^H2) 

llifef?!j2^iii#^bTi^Mb/b^y-^fi^#MS-rs^^^<^^v— K^fir 

^#20/ i m^Tl-^#b7hLiOH^^Li/(Ni+Mn+Co) ; e/Vlt^bTl. 05(O 
JfCSfe&Pbfeo r(O^Biffe v ^13gSrl00mlj£P* o y«^Aix. &&LT20#fig 

^jgtj^ut, ^(Dmjmiu^m^T/v^rwb^Kmh^ ^mmmt, 950 

o C^?10B#r H 1^ (#|«3M5 0 C/min) UfcH, fi?#LT, *&ffctf s Li Ni Mn 

0.99 0.40 

co o (Dmvtmm^mi-^^^y^^^^vvhm^mim^mti 

0.40 0.20 2 

r<D^±§J— M^BteO. 5 ju m^5\ ^T>^Afci8. 3,11m, 90%^#^(D ) ht 

90 

12. SMfcafttl. 8g/cc, BETj;^Bittl. 010m Vg, ^^^gf* 

0. 014m*%-e*>«9, C/S{ilte0. O14-C*>o7bo #3ttg#i:4*f26. 1 X 10 6 Q -cm 

[0113] (ifci£#ll3) 

Ni : Mn : Co = 1 : 1 : l<D*SV&fabteZ&ttt&.&7kWt4kVoffi3l (BET^gl : 6 
m 2 /g) ^ ¥±^^-^20^ mJ^Tl^l&^LfeUOHl&^SrLi/CNi+Mn+Co)^ 
/Wt^UTl. lOeOJfc-CS&OnUfco M^Bff*&^13 g ^100mlJSP^y«^A 

, SMilT, 900 o C-ei2H#^'^(#^5gS5°C/min)Lfc#, fi?#LT, ft 
J&J^Li Ni Mn Co O (DM^Wt^^V^J^^ y-frVWJotf J^a^/V 

1.03 0.33 0.33 0.34 2 

Mt^^Hb^3r#fc 0 WBttUmt, ^T^A{3:14. 4 J um, 90 

%M^I(D )f220. 0 M m, rtM«2. 4g/cc, BETOM^teO. 460m Vg 

90 

, ^m^mmgtno. 043m»%-efc(9, c/sfc^o. 093-e&ofc 0 wmmKm^ 
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4. 6X 10 4 Q •cm-Cfeo7b 0 
[0114] (ttmfiH) 

Ni(OH) „ Mn O ^.tFCo(OH) &\ Ni:Mn:Co=19: 19:2<D^&/Wfc£&5J:5 

2 3 4 2 

0. 16/zmt^#Lfc 0 

^l/T*ISft~^^^£l/rft3*&fo ¥Wi:ll. 5#m, BETitt 
Sf :46m 2 /g) * TO^^O/z m^T^^bT^LiOH^^Li/ (Ni + Mn 
+ Co)^e/H:b^L-Cl. 20(^J;b-e^PL7to M?JI ^11^^26. 5g£r250mU£P 
*°y«^A*K ^+^L-C20^^« t 9M^L/c o r^^tlfm^^T/V^^o 
f^tti^, ^IIT, 950 o C-C10H#r^^(#^aM5 o C/min)Lfc^, 
ft?#LT, laj^^Li Ni Mn Co O (DmWmk^^^)^ ^==-^ ^ 

1.18 0.47 0.48 0. 05 2 

AtelO. 5^m, 90%^^ (D )«16. 9jum, ftflSffittl. 8g/cc N BETitie® 

90 

085m Vg^ ^^S^mM&nO. 038MA%X&V, C/S<ilte0. 035^ 
ofc 0 mMWfc^fel. 1 X 10 4 Q -cm-efeofco 

[0115] <nm<DftMRxmm> 

[0116] (l)M^S^*: 

J:5^HSEbfco ^^T/V^^A^dr^^K^/M^JE^f LT, 9mm<£(ZXEfe 
[0117] 9mm <f> (DjE^^t^feU y^A^JSl&^ffeU EC (m^-i/^— 
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h) : DMC (iy^M—^^—h) : EMC (^/V^/Ujj— h) = 3 : 3 : 4 0# 
*it)cD}«^LiPF £lmol/L^1§^Lfcm»ft^JlV\ i¥£25 ,z m<D^?Ltt*° 

6 

[0118] #fe^c=3-f^Mir/V^oV^-C. 0. 2mA/cm 2 £>Sfl;?5?t-e, ^Eft-hPMffi^l. 3 
[0119] (2)ig^##tt^: 

Utt><Z>^9mm <f>&m 2mm (D^^ffl^Tfr^^fCo -£>l^ 

^jE^bT, 9mm </> ,S.U ? 12mm 0 <DlEfeL7i 0 
[0120] 9mm <t> (DlEW&UMMb\^ V^^mU^MUtl^ EC (^U^Jj— ajfcfc— 
h) :DMC(^f/^-*^-H :EMC(xf;^f/^-7if^-f) = 3:3:4(W 
*J:b)(Z)^^LiPF £lmol/L^^Lfcm^feffll\ i?£25 /x m<D^M^ 

6 

[0121] #fbtl>fc=^M1r/M--olN-C 0. 2mA/cm 2 (Z)^«^^miE^E«, IP^E^^ 
^y^-^^-T^->-^m$^^^^-hPS4. 2VXft o7i 0 ^CV^-eO. 2mA/cm 2 © 

, IEffi^®^m*^fc«9(DM^*^*SrQs(C) [mAh/g], ®M1&mmM; 
£Qs (D) [mAh/g] £Uh c 
[0122] ^mfe%WtLX^1%n^&8~l0iim<Dm:&i ) &M(d =3. 35A) , 

002 

-^bT*°y^wbif^y^v^tL j etLfflv>. rtve>^msit-e92. 5:7. 5£>§iji^ 

-CffftU r^N-^^/vt 0 nyK^«^-C^U ^ffi^J^y— i:Lfc 0 r<D 
^y-^20 J amOjf:$(Z)iim(DK-®^M*b, ^LT^«^$*/C^, 12 
mm^l^fti 0. 5ton/cm 2 ^:7V^S£Lfct>(D^feLfc 0 ^<Z)B#, ^ 
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[0123] &:Jo, ^.(D^m^UWmtX^, y^^^M^ft^b-Cm^ir/k^m^, O. 2mA 

/cm 2 -3mv<D7£mn-fem)±m (jj^bmmo. 05mA) -ejia^y^^M^^ 

I^Qf[mAh/g] h\Jt 0 

[0124] _htBiE«, rn^^m^^, ^4>^/^&mmvxnmmmm$:mzj~±tx, ^ 

) :DMC(^f/^-^-h) :EMC(xf/^f/V*-^-h) = 3:3:4(^i 

6 

iEiffi«ifii [ g ] /&wmmnm& [g] 

= (Qf[mAh/g]/l. 2)Qs(C)[mAh/g] 

[0125] ^UT^b^Sm^m^WH^SrW^S^fe, tJtwi^W^SStll, SP 

lC[mA]=Qs(D) XiEmili[g]/h 
[0126] tf, ^?at?^«^tO. 2Cft1^2W?/l'BLXfifenWtlC3£ttcmi-V-'(?/l'&ft 
otto ^5m_bPfi»4. IV, TIS«EEtt3. OVtLfc, l/3C^m*^ 

£0. ^E«^S40% ^TOLfc=3-r>"fe/v^ - 30 , C©iB?a#ffl^»J:ii^ra£Jt_b 

flMSUfctfe, SSiO. 5C[mA]-eiO#^^m$^B#(D10#^(Dmj±^V[mV] 
* ^mtif^miE^V [mV]£UtB#, AV=V-V tLTT^J:«filR[Q]^f 

O 0 

R[Q] = AV[mV]/0. 5C[mA] 
[0127] mi~2fc^ MMim^SAX^itmm^S(Dm^V^^^y^r/^^^^V^h 
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[0128] [^1] 
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